MATH 20550: Calculus III Name: SO/% mS

Final December 12, 2011 Instructor and Section:

As a member of the Notre Dame community, I will not participate in or tolerate academic dishonesty.

Please sign

Record your answers to the multiple choice problems by placing an x through one letter for each problem
on this page. There are 20 multiple choice questions worth 7.5 points cach for a total of 150 points.

You may use a caleulator if you wish.
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1. Use the change of variables, x = 3 + 3V and y = 3 + 3u to commpute the integral

// 12(2z — y)(z — 2y)dA, lx‘{ﬂ;“?Y:

where R is the parallelogram region with vertices (0,0). (2,1), (1,2), (3,3).
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2. Find the normal component of acceleration for the curve r(t) = ¢i + 2tj + t°k.
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3. Find j f F . dS where F = (z +y.y — 2,2 — 2) and § is the surface of the sphere of radins 3 centered at
g

the origin with the outward normal. (Hint: if you use the correct theorem this problem is very simple.)
e e
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4. Evaluate f(:zz +y - zz)ds where C' is the helix r(¢) = {cost,sint, t) with initial point (1,0,0) and

@
terminal point (-1,0, )
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5. Find a vector along which the function
flz.y) = @ +a)y
is neither increasing nor decreasing from the point {1,1).
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GFd//ul -dS where F = (yz — y, 222z + z,€"%*) and S is the surface of z° +?;+ 22=4forz>0

with u p ward normal. = 95 (mgt—ernlmlitsc legc)
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7. Suppose a dragon is flying along the helix r(t) = {cos(t), sin(t ) ) while subject to the force field
9\ F(a;y,z):?.r,e y1+2uze J+€ )

What is the work done by the force field on the dragon fromn ¢ = 0 to ¢ = 4a?
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8. Find f/ z dS where § is the surface z° + y* + 22 = 1 above the xy-plane.
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9. Find the tangent plane to the surface r(n, 2} = {uw,u + 20, 2u — v) whenu=wv=1
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10. Find the shortest distance of the surface zyz = 1 to the origin

(@) (5:1.2) (b) 2v2 © Y2 (e) 3

Miwize %%Z) N (%M),Ww)])l - Xlﬁ' £ 6ule€C‘:
V= {irgl\,fla , V5 = (\/7,, XZ, Xy§
)‘VF;-?N& Zx=Hyz O Netwe XYz $0 swmce

D )bz e %000 KO Y @ 2

lﬁ;’ 2;/ ’Axy@ //\“‘%' "“,(1
X‘[z’l @ Xg_z\Il \, Z

@ =z

= :‘tl > x=21 y=2\,2=*!

% Cﬁb‘, f-"*)’-xyz=l.
%@Y {“6’ rt?*.”on Q"R@ 5 uf;tace Xyz=

2 2 2
:‘)x:y:z

=) X;:t\/ h e



3. THEH
B(‘H' N l

11. Which of the following is an equation for the osculating plane of the curve
r(t) = (cost, 1 +¢%, 1)
at t = 07 (That is, at the point (1,1,0).)

(alz-—y+1=0 Y2z +y—3=0 (c)a—2y+1=0

(d)22+y+2-3=0 ()z+y=0
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12. Which of the following triple integrals represents the volume of the region inside both the cylinder
bl <+ 2 2 2
r +y =@.nd the there Tty +z2° =97
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13. Find /[ F . dS where F = (x.3y%, 2) and § is the surface of the cylinder 4z + 22 = 4,0 < y < 1, with

5
ontward normal.
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14. Fin l%F dr where F = (2,2, 2y) and C is the curve given by the inter of the plane x + 2y + 2 =2

with the coordinate planes in a counterclockwme direction when viewed from above,
\J
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15. Find the absolute maximum and minimum of the function

flzy)=(z—- 1% +4°

on the region

D={(z-y):%2+y2 51}

- . ol 2 .
{(a) Absolute minimum 0; no absolute maximum. (b) Absglat® ninimum 3 absolute maxitnum 9.

2
{c) Absolute minimum 0; absolute maximum 3 (d) Abkolute minimum 0; absolute maximum 9.
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16. Find the rate of change of the function

-z

flz,y.2) = ay’e”
at the point (2,1,2) in the direction of the vector {0,1,1).

hy

(a) V2 (b} 4 (c) 3v2 (d) 2 (e) 5
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17. Find the projection proj, b of b = {4,2, 5} onto a = (1, -1, 2).
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18. The cylinder 2 + y* = 4 intersects the plane x + y + 2 = 1 in an cllipse. Find an equation of the tangent,
line to the ellipse at (2,0, -1).

(a) r(t) = (0, —1,1) (b) () = (2+ 41,0, ~1 + 1) (¢) =2, %’ =

(d)"”;2=z+1.y=o c)r(t)=(2,—.®
Ty={2x2y, 07 Vh=<LA
Vﬁ( 20;1) =L 40.0)
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19. Find the surface area of the part of the plane 3z + 2y + z = 6 in the first octant (soz > 0,4 > 0.z > 0).

(a) 3V13 (b) 18 (c)} 12 d) 3v14 (e) 3V15
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20. Consider the function f(x,y) = zsin(y*). Which of the following is truc of the point (0,0)?
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(/' (a) (0,0) is a critical point of f, but the Second Derivative Test is inconclusive. P
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{(b) (0,0} is not a critical point of f.
{c) (0,0} is a local maximum of f.
(d) (0,0) is a saddle point of f.

(e) (0,0) is a local minimum of f.
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